Adaptation of ubiquitin-PNA based sperm quality assay for semen evaluation by a conventional flow cytometer and a dedicated platform for flow cytometric semen analysis.
The purpose of semen quality evaluation is to predict the fertility potential of the sample in an objective, rapid and inexpensive manner. However, utilization of sperm quality biomarkers such as ubiquitin and lectin Arachis hypogaea agglutinin (PNA) for flow cytometric semen evaluation might eliminate the need for visual assessment by microscopy. Herein, we demonstrate a robust ubiquitin and PNA-based semen evaluation conducted on a simple, easy to operate, dedicated sperm flow cytometer, EasyCyte Plus (IMV Technologies, L'Aigle, France). Semen samples were collected periodically from two dairy bulls, which were subjected to temporary scrotal insults to induce variable semen quality. Samples were labeled with fluorescently-conjugated anti-ubiquitin antibodies (bind exclusively to the surface of defective sperm) and lectin PNA (binds to acrosomal surface in prematurely capacitated and acrosome-damaged sperm). Fluorescent properties of the samples were measured with a conventional flow cytometer (Becton Dickinson FACScan; Becton Dickinson Corp., Franklin Lakes, NJ, USA) and by the EasyCyte (IMV Technologies) instrument. Data from the two flow cytometers were positively correlated for the percentage of PNA-positive sperm with a damaged acrosome (r = 0.47; P < 0.001) and the percentage of ubiquitin-positive, defective sperm (r = 0.68; P < 0.001). Relative intensities of ubiquitin-induced fluorescence in cells with high ubiquitin levels were also positively correlated (r = 0.90). The proportion of sperm with abnormal morphology was positively correlated with ubiquitin-induced fluorescence measured by EasyCyte (IMV Technologies) (r = 0.63; P < 0.001). These observations provided a rationale for the adaptation of a dual ubiquitin-PNA sperm quality assay for flow cytometric semen evaluation.